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Suit- r 4 *«^*^W«»-r -5 C t tc J: 0 ±l5r 
iP*JM--7M #m^£^&UT&£»rfc&:r 4 i?^^ 10 

[mo93] ±smmm^&it. ±.3&? 4 - 

?4 *m^Z'Pt£< ife. IBStlS©<&> aM^^RD 1 
-if P 3> P X £^t?Mi$© 3 OCDM^lCCffitt ^ ^ X#W 

±127 y s?***--?** ^-«-^©«gtt^M-rsffitt« 
- ±amtmm^icm^x±ii7 : ■< v** 30 

zjix-r-t xm^z^mwm-r z c t ccj: 0 ±ib^ 4 

S^M--^ ^fll#«3dftl>t: tt&mtctSL? 4 i>Z)l 

e: t icz<Dm±*mM 3 n s c t t -r zm&m 5 

^ROf-fe'n i> a x £#tyM*ic© 3 -^©Mi^cgfcfe f =7 x 

#w s ti & c t 1 1 zn&m 5 kb ats©^ ^ s> * 
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^ ^ JUft#&iI«B©±f B'£&^S©^I<Jjg£3fUt fflt, > 6 

±12*^^ 4 v>tt)i*~7 T 4 *fm<Dmt*mw\-? sffi 
-y*4*mn*'j>rj:<ti>. m.mm>*>, n®M<o&R 

^ ^*;Uft^SS?g©±IB^g|«iffl©^»MSCK:fflU 

ifa^JKiisnfcettKSrJt^ri^^ ^ ju^-- 

iSe^^ ^ ?4 *fm±±3&£&7 : 4 i>$}\>* 

imimi 3] iMmmm*?- v-y'xu. ±mt : 4>> 
1 2^m<o^mam. 

im%m 1 4 ] ±iastt*jsijx 7- -7--c«. ±137" ^ 
^ - t 5 ^ *m#«^ < i t . iem^©^. nmrn 

X53-W 3 C <t T Zm-sm l 2 {ClBi8©^S 

-m. 

irnmi 5] 7 : 4^»^*-7 t ^*«-^©®tt^#iJsij. 
•rigttwsdx^^^i. 

±mw&m%mmc%^x±s& ; f4 4 * 



(3) 

3 

hm&? 4v*>\>*~?4*^*<&\\,z&id&fe? 4 

?*>i'*-7 : H z&fe? 4 v 

4 *mn&i&xf io 

±E*BW3 ftft:Sttic&-3t iTriESfif •< 5?*** - 
4f3^©^7X£^Tr&?7X#fflX:r? 

[ooon 20 

JWftfcHts. h rJ>/<-^X«PCMCP01se Code 
Msdulation) f ^glf Ktel,>tr^ i?5r.lMi#iCit U 

[0002] 

[ft*©J£ffi] fit*. fr^fW-f< twmzr-t 
isZJl/TJ-uV^y^-ZtCAlJTZffilC* 30 

3 ntc? h v> & )i>*- ?a *m-^ 

JC» <5 i> * *&© -< S - S? ITCOiHftPgH* 3 ft -5 
£9(cft3ft?i>&. 

[0003] <P*5*-At>yij>»ta, a 
fit. MB*-* (BK) ite©r^ s?**7 

[0 0 04] 

mwifimvkL&ifrzmm] tew 

7" > trmimo? 4$>* ji>* - t* * Sofc— 
ggicft^xi >•&*>©©. *-/N'if>7'i;>^iaia^©7 1 

*b6"*\ «*©«>©tt|*j±L"Cl,»tt(,». 3 6tc. fig 50 
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Rfl 3 ft/c * 5i£>r L/ i> A / D ^&iw©T i- U V* - 
7*-# *m^©$^Kg^>T£»?£3ft/c©T-tt&(,>/c 

[0 00 5] gfc. ?>7y>^MfflR«2>)ltt&*'-f 

tC<fc orDtaWfef 5 - *©tHFSL3&>tT 5 C 

(c. f*-/ ^3?^4-7 ; ^4-[g^©7 t -3»-^>7';u*^S 

[0006] 4Mtt^®£%4Ml/'C& 3ft/ck© 
C. ? a zSjtfrm^ ffi&^&Z—mi. loj _h Lff -5 7 

:;>jHi«isti, ^s*ffiacf -eft ^©sigifec; 

[0007] 

sst^sftfc^ 7*K*rj£L/c^aj:fr3^7ws? 

[0 00 8] 

tooo9] m ucis^x*-? 4 ^m^mmmmi o 

{*. ? 4t>*t)lX-7 : 4 -JTim (fetTCft^sf-T 5 -/ 4 

?4*v : -~iizmm-rz>ffi<>c. nmt,c&i,>*-7 : 4*7 : 
xftmmmmmicj: -> -c^x-r z j: ^ 3 

^^ft#. ac> : -€-©fa©§*^m^€:.Bi»TSfe 

©t?*S. 

[0010] /cCftt, 4«^SIS?g 1 OtC 

*Jt>r. IStt*iJMiJgpl l{iA^^T I1( ^6«*&3ft/c 

S2tc7^TA*4--7 t -<4-7 ; -3'D 1 ozmimmmv) 

mm (c©3U6©^®©«^. «a)^(*6-9->y;u«<!:^ 
5) fC#SOL/cflL ^^S«3ft/cSB$ra«i|!(©^K 
o^r. 02tG^-rffitt*iJ^^icj;D j e©Stt^7^ 

[001 1 ] -rfeft^02tc*ii < »r. ^3ft/c^A 

Rl (2/U> ff'-^C 1 ) ©J:^cc^r)m3ftit-r^ 
T©^f ^*5iE-t?*5«^-. C©®tti»5X4 CLASS0 
it. 4^3ftfcttiftAR2 (*U>h7 i -^C2) © 
J: ^ (c^O Hi3ftfcMWJ«c-tf a i»o xifi&&? *> t'Pi 
(C*U>h7 : -$ (C2) *JiE-r*iJ©^. coffitti^ 

5^^: CLASS liU. ^fH3ft3fc«^{AR4 (*U>h 
7^*04) <OJ:^*c«J0ffl3ftfctW»)lU&ftft:flWW 



(4) 



K-fe?p^ax##ffi-r5<b*«:27b> Y-r-Z <C4) : 

&n~C$>Zm£. C©®tt*7X£ CLASS2£U 
3tl/cM^AR3 (#U> hf-fC3) ©J:5tc£J9 

X£ CLASS3<!:-r^)„ 

[00 1 2 ] C©i5K, t-fvtf-i'DIO©® 

*<f-*tx> l o#-fefP u^wa^r*.sti^<D^i5*: 
-r-sttai-ct*. io 

[0013] @14*i|SiJgi5 1 1 BA^t-f •( tf^r- * D 
1 0©C©<bt©27l/> h^-^CCitlDL/T^^n/c 
ffitt^lj'ilea ( CLASS 0. CLASS I. CLASSZXfct CLA 
SS3) ^gft^X^-rfrD 1 1 tbXfvXftmffll 

[ooi4]itfc, t> ?*5&mmu 1 2 «A*^ 
mnm» 1 1 <d®<£h t mm<ommmm < c ©sg*fe©» 

*©»£«*.« B tc^««r5CitcJ:Di'7 
J*»»U,J:5&T**- f<*IWf-#D 1 2£lfiffl 20 

[0015] *7X#S8» 1 4 «. * 5X#S8tttBS|S 1 
2(C*iLi-c^)0[115nfcah-f ; -r ^ttJ^f-dfD 1 2&C 
-X>r, Sifcfr-fw***^-* D 1 2iSMLXf£ 
ffi-f- 2 si Z 6AD RC (Adaptive Dynami 
c Range Coding) HSggPi. +-f^ ^i&fl?^— £ D 1 * 
DR=MAX-M1N+1 
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[0016] ADRCM&m**-r4*mm<f-$D 

12CC*tl,T. ^H^.ii8 tf? h*P6> 2 Kca^fS 
J: 5 fc»**tf 5 C £ tc <fc «3 ->BBti7 ; - # 
•TS,, C(DADRCl5lSSgB«. jgjStfJfi^HfcSrtT^fc© 

r-£>»). cent M^u^©f)0Tiftfr 
uisgr^fttc^^&ti^r&s©-?. m-st^* 

[0017] ji&imctt. ^-^y*^±(D6o©8 

L£5t-r*>m-&. 2 ,, it> i 5iKAi&iS[(Di'7X{c^a 

en/cA d RCHSggp-rgfcjssns^-^jifliT*- # 
m&f-zicttLx i tr? f-©fi^t£i^fr&<L. 6 

i*. 2 s =64J'7^iC«at4Ci*st*S. 
[00 18] CCT, ADRC@KoP«, tyVMZtltc 

[0019] 
[&1] 



Q= [{L-M1N+ 0.5) X2-/DR) 



(1) 



[ 0 0 2 0 ] left ~> X . ^.W3 ©SAilM A X <t 30* 

mi N<t©ra*}g^3nfct-> hs-c^jc^iau-cm 

HtZft'?. ( 1 ) 5£(c*>t>T { } tt/MK&JM 

T©^J<)^-C^S*«l*-r5. *<LTt-f^«0 

.toeo©^^-***. ^n^nm(3r8f^ h ( m 

= 8) -C^Sn-Cl^i-T-Si. C*i6ttADRC[e| 
class = S q i (2 

i - i 

[0023] tcmtmnzmj-rztticj:*). *<d? 

Vvi> (q, ~q, ) *5jl-r-5i'7X*^i'-7X3- 40 

Kciass assnjsnfct-^t 

i&M^—dtD 1 2(Cffi-3< class«C*tL- 

^5X3- K class' 4St^7^3-Pf-JD 
144fMV*'J15{C«tS. C©*9*3- 
Kclass ' Ht. 7«ffiRy«D r5*»6^«fl5»*K* 

ariK©K*ttiur rux**?*. h*«: (2) 5£(c*s 

or. nttBEMStifc*— 7*-f afiWBf*-* q„ ©$£ 
«U C©Hjte©^S©i©^n = 6r*«3. gfcPttt 
» htK)£T**U C©H»©«S8©»^P = 2'Cft 50 



[0 02 1 ] CCcfc^tCL-T^V^S v >? l>>i>X'i£.m 

<n = i~6) i-rsi. tm-ftmsti ^tern-thin. 

[0 02 2 ] 
UR2] 

(2) 

[0 02 4] C©<fc-5tCbT, ^5X^g|Jl 4«^5 

^^Bemtuat l^m^tA^-f-/ ^-^-d'D 1 

O frh®<0tii2titc*--*r j *mB7*-~ZD 1 2-e©*> 
(DO«^a-F classi. #--tm f D 1 

2©ffi&£^X CLASSi*iK^L./c^7Xn- h*^-^ 
( class' ) D 1 4*£f£U Ctl*^«J«»y* >; 1 
5K.m&T2>. H*(C. ^--^^^^^-^D 1 2* 
Oti©©i'7X3- Kclassi. 4--7 i ^^-aSg^7 r -d' 
D12©gfti'7X CLASS<t*«^-r^i*£L/T. d7 

^x^sspi 4Bmw-f^»f-i' d 1 2-e 

©*>©©5'^X3-K class«CStt^7X CLASSSr#JU 
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[0 02 5] fmSUSlJ'fJl 5CC« V Sf7X3-K 

y ' = w i xi 4-ws x 2 + + w„ 

[002 8] lC7jk~?mffiMn*ft *) C tJCfcD, ^S'J*S 10 

[0029] &*J. ^-f^ffH!»g 1 0 ©$)& 

rnDfrnvz *>i > t raa 3 iori- a > f ^ - # wmmm. 
*m^z>. -rut)*. 03^*$!,^, x—rixm^ 

a$l®1053:, ^BUS^ltCPU2 1, ROM 
(Read Only Memory) 2 2 , ¥fflW&J * 'J 1 20 
5RAM (Random Access Memory) 1 5. JkJfgM%88&ft> 
ZH^tifflgtZftfcffiWL^ij. CPU1 11JROM2 

gpi i, f ^^mumm^i 2. ^a«?»©gpaiitisp i 

3 . ^^X^Sgp 1 4SO'^SJ?H«lS|5 1 6 > t i,xmft 

[0030] g tc. xmm&mmm 1 o ta** 
u «7- ^ssxw^siJiat©ei^e»a 1 tc^> 

r±j£0/c * 7 ^SiSfflteSSrlf 5 /<:«*©&:/ a 5^ 
A&;\- Kf r ^X^^g2 5©;->-F;r-rX?K:§S,Z>j£ 
A>. SK^*jAStl/c^D^7A{CtSeoT^5X^S 

[003 1 ] JL— !f«. ^v)Xf©A** 
& 2 6 Sr/rOTS * © 3 -7 > F £ A^J-T-5 C £ (C <fc 0 . 
CPU 2 1 ICftLXm 1 {Coliriau/cf 5X#«#i 

0 {if 1 " * Affl^SP 2 7 #ft£|6j±3 #<fc 5 <b 

•*-**-7* (A^-tm^t 1 -*) D10 

*Xt)h. SSAA^-f^f-fDl OCCULT* 

[0032] B«*«C, i4tW-f^ ^M^Silg 1 

<f< *«##yigg 1 o i«r »^spi 1 

S£flH{CA£<t. «Wj«P 1 2(Cfcl,>tAAt 50 
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: [0026] ^«fig|?gP 1 6«» ^flWiSSggPffittigP 1 3 
KfeWA^t-f^f-^tDl 0*>6l$IH|MglJ*'? 

f D 1 3 (x, -x. > t. ^wmnvi 

[0 02 7 ] 
[&3] 

x„ - (3) 

-f-ftf-^DlO cost** ®^*»J3flSP 1 1 icH^X 

[0033] c<mazt\itw&\t*-?4*ffl*f t -- 

*K t-f^i^IgllOIJ, Xf?^SP13 
Ktetvr ? -5 xfm.m 1 4 tC J: *) ? 4 fffifc?- 5 
0 125^81*7^0 1 ltcS-^T^-r-f * : &B 

3- FtC*rtc!Lft:^ffiiJ^[*K^m-rci(Cj;0. C© 

[0034] ^j^y* >; i 5*>>E.^msn/c^«ij 

^t*. 1 4tC*il,ir^iiJ?||»3Pl 6<D^ 

*dio ittomacmctc^mmmcj: o . §fa<t^- 

^-^^^f'-^D 1 0W*©W®**##3ttfc*-7* 

loi^f^spi bt,t®-,x^m.%m^m*m7? 
[0035] ^cc. s i ac-oux±Mi>tc^m^k^ * 

y 1 5(CIBtg-r-5*7X#00^#J^©-b 7 h*^*^ 

[0 03 6] 05 fCfc ^SEI!S30»» 
tk©^— 7 s -< ^t*- fD30 ^ 3 

7«:sw^ 0 sMmmm? -1**3 71*. mmzmm 
sm-^D 3 9 k <fc o n/cra? i zm-zmw*- ? < 
*f-fD3o zmwrn c i {c^-y-> ^^fa? i < <t 

[0037] £©*§£. ^ 3 7 fCte 

CtvfctBD-Ci^^-f'-f+ft^AliS^Sl 0-CBJg 

^-/^m-^saffissi otc*jc>r-9->y;>^jsa* 
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^ >IZ3 7r«r~*l*>:/;U£^;*t»-&ra3l 
S ^ffi^f 9 <fc 5 «c ft 3 ht t, »a . 
[0038]*< Or, £ffc«#£jiR:7 ^^3 7 

3tC-etl-eti$l&-*-&. 10 

[0039] m&mmm3 1 ta&tMre^ft? ^js 

RflttOtMt (C©||j»©Jj58S©t§£. m«6*>^W 

[0040] *t/C*tt*W0»3 ltt^tt*— 5*^*^ 

*4^*-f ^f-i«D3 7©fl&1£^-7*T ; -£D 
3 1 £LT^X#mSP3 4t£«*&TS„ 20 
[ 0 0 4 1 ] *fc. f 5X#»g|5JflfflgB3 2 H&ttflP* 
JVjf 3 7^?>«&3nfc»-f^ ^f 1 -* 
D3 7£, gtt«glJ3&3 1 ©JS^i|5]^©B$IBJ^ (C 

32*fflffiU Ctt£*5X#S^3 4{C«|£-r-S. 
[0042] *7*#fflSH34tt. ^X#«»fflSfS3 
2 tCfeortyQ HIS tilt*- f a *$&£>?- £ D 3 2 5C 
OUT* S^-7 r -/*^T r -$D3 2?rlieL,r|E 
Ig-^-^^-^^JjR-rSA DRC (Adaptive Dynami 30 
c Range Coding) IU8gg|$<*;, ^-f^ *<&&"?- ZD 3 

2 <DM? h >? =7 X 3 - K^^feT -5 i> =7 X 3 - 

[0043] ADRCaJSgCW^-^-f t»f-^D 

3 2 (C# LT, tf8t5h^62 f * h (CEEtfr & 
J: 5 &$#£fT -5 C £ (C <fc 0 /< £ ->£B®7 t - * 
-r^.. C©ADRCIalif8» 3IItffj*Ht£tT5k© 
-c*<3. cc-ct*. m-^u^v©^3fW^^-> ; &® 

->©*5X#M©:3-F«£ffi{cffl<,>e>:h£. 40 
[0044] AtttttCtt. t-fA *mt±<D6 8 

0J:^£TSJS^ 2 , '<tO50*&&©*^x{c#& 

coxtkojgtt®* v x#«gp i 4 -ctt-eortWicisw 

fttlfc A D R C 0S8SB-C£fi£3 tl * - >ffiKf ; - * 
igJf^-^KfcfLT 1 fcf* hOM^Ht^rlWfT-Si. 6 

2 6 =64^7XCC^!R-rSC<fc*i-C#^„ 50 
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[004 5] CCT, ADRC@if§g|Jtt> mOMZtltc 
mmftVX-^Ati&BOjtfJ-fZviruyis&DR, 

-<;U£L. *Hk3'- F£Q<b or, ±j£© ( 1 ) 5££ 

N£©|ffl£Jgj£3ttfctf* hS-Ci^tC^SKO-CS^b 

*Jv?*l0M.(28 t?y h (m = 8) -mudtstrci* 
S£T5£. C4l6(JADRCIeIffig|5fC*JC»r-en-en 

[0 04 6] C©Jc5(CLT*-^^«^©y^^5 
v t> \s>itT'lEm{tLttMZtltc*-~7 : A *#i&7 : -'5> 
tttrttiq. (n=l~6) itSi^ i'^x^tffigB 
3 4 tcmi hfitcf? * a - FA£BHM». ffiiffi;* ti 

tc^—f* A sJKSSfJf*— # q „ (CS"3(r*"C« ±&© (2) 

(Q, ~q. ) 3&SS - rS*-5X*7n^-4'^X3- Kclas 
s £HWU S^tfflStifci'^Xa- F class <t@tt 
*JSiJSP3 1 (c «fc 0 3 nfcStti' ? x < classO . c 

IASS1. CLASS2XI* CUSS3) £*^Lfc^ 
^•o3tlt^4^7^3- F class' **-r^^Xr3" 
F f - * D 3 4 ^^J^Sffigp 3 6 CCflttft-r*. H# 
K (2) ^(Ctet^r. nttJEBBSnfc^-- f*^ * : mW 
-*Q. ©»«r^U. C©SIM©^©^n = 6-C* 

[0 04 7 ] C©«t^CCL/T. ^5X^gB34«^^ 

3 6CC«|&TS„ Jfc, ^atM^#WSB3 6(Ctt. 1=7 
X3-Ff : -*D34 K*flS L//cB#K«|«J^©* -f 5 ^ 
^ff^-fD3 3 (x, . x, . x. ) ifi^m 

mwsmni^i3 3ic*s^xmn\a^nxmi^^ti^ 

[0048] ¥Wm®»lUm3 6 «. ^5X»»gP3 4 
^6^&3tlfci'7X3- Fclass' i. gmn- 
Fclass «{C^J*)ffl3tl/c*-7 J -<^jS^7 J -^D3 3 

.5 s -* D 3 0 £ £ffll.>-t\ 1EM?}W£.*3LX Z>. 
[0 04 9 ] Trj;t>*>. £.fe*-7 : A*7 : ~-5iD3 7<D 

n^>^JU©u-^;u*^-*a-enx a> x, , > x, 

iLT, ^tietl«Cp ^7 h©ADRC^f-5/cig*© 
fi^t-r-^^rq, . •••••• . q„ £TZ» C©£*. C 

OI^©i'7X3- Kclass' *_ta© (2) ^|©<i:5 

^D3 7©U^JU£-£*i-eft. x, , x, , > x„ 

<tU iB5lfW©»iaB*-7 : -/*f i "^D3 ©©U^P* 

w, . w„ tC<fe4ntSr^^©il9^«3eS%S3et- 

•5. C*l%^^ s 
[0050] 
■M*4] . 
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y — w i X] + w 3 x: + + Wn x„ 

CO 0 5 1 ] <t-T£. ^gBijtt. w. W&mtfm-Vib * :ftMR#M4>t*g 
£. [0053] 

(0 0 5 2 ] ^S@?S3 0-C». FSf&t, S [tfc5 ] 

tfc©:*- 7 -i XT'- ZlcmsX-^'gZft'j . 

y» -wi xn+wi x*2 + Wn x kn 

[0054]^5ti5. ll/k=l. 2. MtT- *5£» 

[0 05 6] 

[0 05 5] M>n©il^ ?MW&vf* . w„ U [&6] 

— :£fcj«:&2:6&(,>©"r\ mM^f V>l>e<Dgm%:'A. *10 

e k = y k — (wi Xki+ws x» + w» xi.] 

[005 7] (CiotML (fiU k= 1. 2. •• ★[0058] 
M) . 5ta«. ★ [»7] 

M 

e a = X e\ 

k - 0 

[0 05 9] «*/htcr.e7«flMk«4tlb&. l»*>» ★£*#>£„ C£>Jg£ 
£. «/he«ffi«cj;S»^-c*S. [006 1 ] 

[0060] CC-C. (7)5$fc«fc4w. -©fl»aflH»* [JR8] ' 

3e' m y3e» i m 

= S 2 e k = X; 2xu - e „ 

3wi 1 9w i J » = ° 
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(4) 

±8© (4) 5£(cfto-C. £X 

(5) 

(6) 

(7) 



= S 2 x,, 

*-<0 



e* (i = l, 2 



n) 



(8) 



[0062] * TO j J: 5 5C. Sw„ (n=l~ ♦[0064] 

6) &&(>fttf&t>. u&g] 
[006 3] -eb-C. ^B5. ♦ 



X i » — IS x p i 

P -0 



[0065] 



Y i = 52 Xti 

k -0 



X P j 



y n 



* * 



1 o ] 



[0066] <DJ:9CC. X f1 , Yi £5g«T&<!:, 
(8> aSBffiWSfflC^jSt, 



* [0 06 7] 



X 1 1 


x,, 






W i 




Y i 


X 2 1 


X a 2 






w* 




Y* 


Xol 




X tan 








Y„ 



(9) 
(10) 



(11) 



[0 06 8] tLXmZtlZo 

[0069] C©^«^«. H&KIE^S^iPftfft 

[007 0]^t®fl«f-^ 
£D3 0. ^^3- Kclass ' . ^-fv ^iffij^? 1 - 
2 D 3 3 ) ©AA^7bfc«, ^J^»mSU 3 6 5* 
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conversion that is made further suitable to the 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The digital-signal-processing equipment carry out having a prediction operation means 
generate a new digital audio signal [ come / by carrying out the prediction operation of the 
above-mentioned digital audio signal in the digital-signal-processing equipment which changes a 
digital audio signal by polar distinction means distinguish the polarity of the above-mentioned 
digital audio signal, class classification means classify the class of the above-mentioned digital 
audio signal based on the above-mentioned polar distinction result, and the prediction method 
corresponding to the class by which the classification was carried out / above-mentioned / in 
the above-mentioned digital audio signal / to change ] as the description. 

[Claim 2] The above-mentioned polar distinction means is digital-signal-processing equipment 
according to claim 1 characterized by dividing the above-mentioned digital audio signal into a 
time-axis field, and distinguishing the polarity for every division field. 

[Claim 3] The above-mentioned polar distinction means is digital-signal-processing equipment 
according to claim 1 characterized by carrying out a polar class division to three fields of the 
field where only a positive region contains the above-mentioned digital audio signal, and, as for it, 
only a negative region contains a zero cross at least. 

[Claim 4] The above-mentioned prediction operation means is digital-signal-processing 
equipment according to claim 1 characterized by using the prediction coefficient currently 
generated by study based on the digital audio signal beforehand considered as a request. 
[Claim 5] The digital-signal-processing approach of carrying out having the prediction operation 
step generate the polar distinction step which distinguishes the polarity of the above-mentioned 
digital audio signal, the class classification step into which the class of the above-mentioned 
digital audio signal classifies based on the above-mentioned polar distinction result, and a new 
digital audio signal [ come / by carrying out the prediction operation of the above-mentioned 
digital audio signal by the prediction method corresponding to the class by which the 
classification was carried out / above-mentioned / in the above-mentioned digital audio signal / 
to change ] in the digital-signal-processing approach of changing a digital audio signal as the 
description. 

[Claim 6] At the above-mentioned polar distinction step, the above-mentioned digital audio 
signal is the digital-signal-processing approach according to claim 5 characterized by being 
divided into a time-axis field and distinguishing the polarity for every division field. 
[Claim 7] Only for a positive region, at the above-mentioned polar distinction step, only a 
negative region is [ the above-mentioned digital audio signal ] the digital-signal-processing 
approach according to claim 5 that it is characterized by carrying out a polar class division to 
three fields of the field containing a zero cross, at least. 

[Claim 8] The digital-signal-processing approach according to claim 5 characterized by using the 
prediction coefficient currently generated by study at the above-mentioned prediction operation 
step based on the digital audio signal beforehand considered as a request. 
[Claim 9] In the study equipment which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital audio signal A student digital audio signal 
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generation means to generate the student digital audio signal which degraded the digital audio 
signal concerned from the digital audio signal considered as a request, A polar distinction means 
to distinguish the polarity of the above-mentioned student digital audio signal, A class 
classification means to classify the class of the above-mentioned student digital audio signal 
based on the polarity by which distinction was carried out [ above-mentioned ], Study equipment 
characterized by having a prediction coefficient calculation means to compute the prediction 
coefficient corresponding to the above-mentioned class based on the above-mentioned digital 
audio signal and the above-mentioned student digital audio signal. 

[Claim 10] The above-mentioned polar distinction means is study equipment according to claim 9 
characterized by dividing the above-mentioned digital audio signal into a time-axis field, and 
distinguishing the polarity for every division field. 

[Claim 11] The above-mentioned polar distinction means is study equipment according to claim 9 
characterized by carrying out a polar class division to three fields of the field where only a 
positive region contains the above-mentioned digital audio signal, arid, as for it, only a negative 

region contains a zero cross at least. 

[Claim 12] In the study approach which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital audio signal The student digital audio signal 
generation step which generates the student digital audio signal which degraded the digital audio 
signal concerned from the digital audio signal considered as a request, The polar distinction step 
which distinguishes the polarity of the above-mentioned student digital audio signal, The class 
classification step into which the class of the above-mentioned student digital audio signal is 
classified based on the polarity by which distinction was carried out [ above-mentioned ], The 
study approach characterized by having the prediction coefficient calculation step which 
computes the prediction coefficient corresponding to the above-mentioned class based on the 
above-mentioned digital audio signal and the above-mentioned student digital audio signal. 
[Claim 13] At the above-mentioned polar distinction step, the above-mentioned digital audio 
signal is the study approach according to claim 1 2 characterized by being divided into a time- 
axis field and distinguishing the polarity for every division field. 

[Claim 14] Only for a positive region, at the above-mentioned polar distinction step, only a 
negative region is [ the above-mentioned digital audio signal ] the study approach according to 
claim 12 that it is characterized by carrying out a polar class division to three fields of the field 
containing a zero cross, at least. 

[Claim 15] The program storing medium which makes digital-signal-processing equipment 
perform the program contain the prediction operation step which generates in the new digital 
audio signal which comes to change the above-mentioned digital audio signal by carrying out the 
prediction operation of the above-mentioned digital audio signal using the polar distinction step 
which distinguishes the polarity of a digital audio signal, the class classification step into which 
the class of the above-mentioned digital audio signal classifies based on the above-mentioned 
polar distinction result, and the prediction coefficient corresponding to the class by which the 
classification was carried out [ above-mentioned ]. 

[Claim 1 6] The student digital audio signal generation step which generates the student digital 
audio signal which degraded the digital audio signal concerned from the digital audio signal 
considered as a request, The polar distinction step which distinguishes the polarity of the above- 
mentioned student digital audio signal. The class classification step into which the class of the 
above-mentioned student digital audio signal is classified based on the polarity by which 
distinction was carried out [ above-mentioned ], The program storing medium which makes study 
equipment perform the program containing the prediction coefficient calculation step which 
computes the prediction coefficient corresponding to the above-mentioned class based on the 
above-mentioned digital audio signal and the above-mentioned student digital audio signal. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a program storing medium at the digital-signal- 
processing approach, the study approaches, and those equipment lists, and is a rate converter or 
PCM (Pulse Code Modulation). It applies to a program storing medium and is suitable for the 
digital-signal-processing approach of performing interpolation processing of data to a digital 
signal in decode equipment etc., the study approaches, and those equipment lists. 
[0002] 

[Description of the Prior Art] Before inputting a digital audio signal into digital one/analog 
converter conventionally, exaggerated sampling processing which changes a sampling frequency 
by several times the original value is performed. Thereby, the digital audio signal outputted from 
digital one/analog converter is made as [ eliminate / the phase characteristic of an analog anti- 
aliasing filter is kept constant in an audio frequency quantity region, and / the effect of the' 
image noise of the digital system accompanying a sampling ]. 

[0003] In this exaggerated sampling processing, the digital filter of a linearity primary (straight 
line) interpolation method is usually used. Such a digital filter generates linear interpolation data 
in quest of the average value of two or more existing data, when a sampling rate changes or data 
are missing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the amount of data has become 
precise several times to time amount shaft orientations by linearity linear interpolation as for the 
digital audio signal after exaggerated sampling processing, the frequency band of the digital audio 
signal after exaggerated sampling processing seldom changes to before conversion, and the tone 
quality itself has not improved. Furthermore, since the interpolated data were not necessarily 
generated based on the wave of the analog audio signal in front of A/D conversion, most its 
wave repeatability has not improved. 

[0005] Moreover, although the frequency was changed using the sampling rate converter when 
the digital audio signal from which a sampling frequency differs was dubbed, it was difficult to be 
able to perform only interpolation of linear data but to improve tone quality and wave 
repeatability with a linearity primary digital filter, also by this case. Furthermore, it is the same 
when the data sample of a digital audio signal is missing. 

[0006] This invention was made in consideration of the above point, and tends to propose a 
program storing medium in the digital-signal-processing approach which may improve the wave 
repeatability of a digital signal much more, the study approaches, and those equipment lists. 
[0007] 

[Means for Solving the Problem] Since this technical problem is solved, conversion which was 
adapted for the description of a digital audio signal much more can be performed by classifying 
the class of a digital audio signal in this invention based on the polarity of a digital audio signal, 
and having changed the digital audio signal by the prediction method corresponding to the 
classified class concerned. 
[0008] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/08/27 



2/9 ^— v 



[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this invention is 
explained in full detail below. 

[0009] In case the audio signal processor 10 raises the sampling rate of a digital audio signal 
(this is called audio data below) or audio data are interpolated in drawing 1 , it is made as 
[ generate / the audio data near a true value / class classification application processing ]. 
Incidentally, a digital audio signal means the sound signal showing the voice which people and an 
animal utter, the musical-sound signal showing the musical sound which a musical instrument 
emits, and the signal showing other sounds. 

[0010] That is, in the audio signal processor 10, the polar distinction section 11 distinguishes 
that polar class about the wave of each divided time domain concerned by the polar distinction 
approach shown in drawing 2 , after dividing into the field (it carries out to every the case of the 
gestalt of this operation, 6 [ for example, ], samples) for every predetermined time the input 
audio data D10 shown in drawing 2 supplied from the input terminal TIN. 

[001 1] Namely, when all the taps started like the divided field AR 1 (current data C1) in drawing 
2 are forward, This polar class While a zero cross exists in the field which set to C LAS SO and 
was started like the divided field AR 2 (current data C2), when current data (C2) are forward, 
This polar class While a zero cross exists in the started field which set to CLASS 1 and was 
started like the divided field AR 4 (current data C4), when current data (C4) are negative, This 
polar class When all the taps that set to CLASS2 and were started like the divided field AR 3 
(current data C3) are negative, it is this polar class. It is referred to as CLASS3. 
[0012] Thus, a phoneme in case the audio data D10 are near the zero level, and the phoneme in 
the large amplitude section are clearly distinguishable much more in the field of both 
positive/negative by setting up the polar class based on the polarity of the audio data D10. 
[0013] The polar distinction section 1 1 is supplied to the class classification section 14 by using 
as the polar class data D1 1 the polar distinction result (CLASS0, CLASS1, CLASS2, or CLASS3) 
searched for corresponding to the current data at this time of the input audio data D10. 
[0014] Moreover, by dividing into the same time domain as the case of polar distinction **** 11, 
the cases, for example, six samples, of the gestalt of this operation, the input audio data D10 
supplied from the input terminal TIN, the class classification section extract section 12 extracts 
the audio data point D12 which is going to carry out a class classification, and supplies this to 
the class classification section 14. 

[0015] The class classification section 14 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the audio data point D12 concerned, and generates a compression data pattern 
about the audio data point D12 started in the class classification extract section 12. It has the 
circuit section and the class code generating circuit section which generates the class code to 
which the audio data point D12 belongs. 

[0016] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the audio data point D12. Since this 
ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[001 7] When it is going to carry out the class classification of the six 8 — bit data on an audio 
wave (audio data point), it must classify into a huge number 248 of classes, and, specifically, the 
burden on a circuit increases. So, in the class classification section 14 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six audio data points, six audio data points can be expressed with 6 bits, and it can 
classify into 26 = 64 class. 

[0018] Here, the ADRC circuit section is a degree type and [0019], when the data level of m and 
each audio data point is set to L and a quantization code is set [ the dynamic range of an audio 
wave in the started field ] to Q for this [ DR and / bit rate ]. 
[Equation 1] 
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D R=MA X — M I N + 1 

Q = { (L-Ml N + 0.5) X2-/DR) (1) 

[0020] It is alike, and it follows and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified. In addition, in (1) 
type, { } means the cut-off processing below decimal point. In this way, supposing six data points 
on an audio wave consist of 8 bits (m= 8), for example, respectively, as for these, each will be 
compressed into 2 bits in the ADRC circuit section. 

[0021] Thus, if the audio data point normalized and compressed with the dynamic range is set to 
qn (n=1-6), respectively, the class code generating circuit section prepared in the class 
classification section 14 is the compressed audio data point qn. It is based and is a degree type 
and [0022]. 
[Equation 2] 

Class = S Qi (2 F ) 1 — (2) 

i - 1 

[0023] Class code class which shows the class to which the block (q1 -q6) belongs by being 
alike and performing the shown operation Class code based on the computed audio data point 
D12 concerned while computing It is an above-mentioned polar class to class. The class code 
concerned integrated after unifying CLASS The class code data D14 showing class' are supplied 
to the prediction coefficient memory 1 5. This class code class 1 shows the read-out address at 
the time of reading a prediction coefficient from the prediction coefficient memory 15. 
Incidentally it is the audio data point qn into which n was compressed in (2) types. A number is 
expressed and, in the case of the gestalt of this operation, it is n= 6, and P expresses bit 
assignment and, in the case of the gestalt of this operation, is P= 2. 

[0024] Thus, the class classification section 14 is the class code of audio data-point D12 
themselves started from the input audio data D10 in the class classification section extract 
section 12. class and polar class of the audio data point D12 The class code data (class') D14 
which unified CLASS are generated/and this is supplied to the prediction coefficient memory 15. 
Incidentally, it is the polar class of the class code class of audio data-point D12 themselves, and 
the audio data point D12. As an approach of unifying CLASS, the class classification section 14 
is the class code of for example, audio data-point D12 themselves. It is a polar class to class. 
These can be unified by adding CLASS. 

[0025] Set w1 -wn of the prediction coefficient which the set of the prediction coefficient 
corresponding to each class code ib memorized to the address corresponding to a class code by 
the prediction coefficient memory 1 5, respectively, and is memorized to the address 
corresponding to the class code concerned based on the class code data D14 supplied from the 
class classification section 14 It is read and the prediction operation part 16 is supplied. 
[0026] The prediction operation part 16 is the audio data point (prediction tap) D13 (x1 -xn) 
which was started in the time-axis field from the input audio data D10 in the prediction operation 
part extract section 1 3 and which is going to carry out a prediction operation, and prediction 
coefficient w1 -wn. It receives and is a degree type [0027]. 
[Equation 3] 

y ' = W J X 1 + W2 X 2 + + Wn x n (3) 

[0028] Prediction result y ? is obtained by being alike and performing the shown sum-of-products 
operation. This forecast y' is outputted from the prediction operation part 16 as audio data D16 
with which tone quality has been improved. 

[0029] In addition, although functional block mentioned above about drawing 1 as a configuration 
of the audio signal processor 10 was shown, the equipment of a computer configuration shown in 
drawing 3 in the gestalt of this operation as a concrete configuration which constitutes this 
functional block is used. In drawing 3 namely, the audio signal processor 10 It has RAM (Random 
Access Memory)15 which constitutes CPU21, ROM (Read Only Memory )22, and the prediction 
coefficient memory 15 through Bus BUS, and the configuration to which each circuit section was 
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connected, respectively. By performing the various programs stored in ROM22, CPU 11 It is made 
as [ operate / as each functional block (the polar distinction section 1 1 , the class classification 
section extract section 12, the prediction operation part extract section 13, the class 
classification section 14, and prediction operation part 16) mentioned above about drawing 1 ]. 
[0030] Moreover, it has the removable drive 28 which reads information from external storage, 
such as the communication link interface 24 and floppy disk which communicate between 
networks, and a magneto-optic disk, to the audio signal processor 10, each program for 
performing class classification application processing mentioned above about drawing 1 from a 
network course or external storage can be read to the hard disk of a hard disk drive unit 25, and 
class classification adaptation processing can also be performed according to ****** and the 
read program concerned. 

[0031] A user performs class classification processing mentioned above about drawing 1 to 
CPU21 by inputting various commands through the input means 26, such as a keyboard and a 
mouse. In this case, after the audio signal processor 10 inputs the audio data (input audio data) 
D10 which are going to raise tone quality through the data I/O section 27 and performs ciass 
classification application processing to the input audio data D10 concerned, it is made as 
[ output / through the data I/O section 27 / the audio data D16 whose tone quality improved / 
outside ]. 

[0032] Incidentally, drawing 4 shows the procedure of the class classification adaptation 
processing in the audio signal processor 10, and if the audio signal processor 10 goes into the 
procedure concerned from a step SP 1 1, it will compute the polarity of the input audio data D10 
in the polar distinction section 1 1 in the continuing step SP 12. 

[0033] This computed polarity is also that for ensuring the class classification of the OTIO data 
point D12 much more, and the audio signal processor 10 carries out the class classification of 
the audio data point D12 based on the audio data point D12 and the polar class D1 1 in a step SP 
13 by the class classification section 14. And the audio signal processor 10 reads a prediction 
coefficient from the prediction coefficient memory 15 using the class code obtained as a result 
of the class classification. This prediction coefficient corresponds for every class by study 
beforehand, and is stored, and the audio signal processor 1 0 can use the prediction coefficient 
corresponding to the description of an audio wave at this time by reading the prediction 
coefficient corresponding to a class code. 

[0034] The prediction coefficient read from the prediction coefficient memory 15 is used for the 
prediction operation of the prediction operation part 16 in a step SP 14. Thereby, the input audio 
data D10 are changed into the audio data D16 considered as a request by the prediction 
operation according to the polarity. In this way, the input audio data D10 are changed into the 
audio data D16 with which the tone quality has been improved, and the audio signal processor 10 
moves to a step SP 1 5, and ends the procedure concerned. 

[0035] Next, the study circuit for obtaining beforehand the set of the prediction coefficient for 
every class memorized to the prediction coefficient memory 15 mentioned above about drawing 
1 by study is explained. 

[0036] In drawing 5 , the study circuit 30 receives the teacher audio data D30 of the quality of 
loud sound in the student signal generation filter 37. The student signal generation filter 37 is 
made as [ lengthen / the teacher audio data Q30 / for every predetermined time / at the rate of 
infanticide set up by the rate setting signal D39 of infanticide / between predetermined 
samples ]. 

[0037] In this case, the prediction coefficient generated changes with rates of infanticide in the 
student signal generation filter 37, and the audio data reproduced with the above-mentioned 
audio signal processor 10 according to this also differ. For example, when it is going to improve 
the tone quality of audio data by making a sampling frequency high in the above-mentioned audio 
signal processor 10, infanticide processing which reduces a sampling frequency is performed with 
the student signal generation filter 37. Moreover, when aiming at improvement in tone quality by 
compensating the data sample which lacked the input audio data D10 in the above-mentioned 
audio signal processor 10 to this, according to this- it is made as [ perform / infanticide 
processing made to lack a data sample ] with the student signal generation filter 37. 
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[0038] In this way, the student signal generation filter 37 generates the student audio data D37 
by predetermined infanticide processing from the teacher audio data 30, and supplies this to the 
polar distinction section 31, the class classification section extract section 32, and the 
prediction operation part extract section 33, respectively. 

[0039] After the polar distinction section 31 divides into the field (it carries out to every the 
case of the gestalt of this operation, 6 [ for example, ], samples) for every predetermined time 
the student audio data D37 supplied from the student signal generation filter 37, as that polar 
class was mentioned above about drawing 2 , it is classified about the wave of each divided time 
domain concerned. 

[0040] And the polar distinction section 31 supplies the polar distinction result of the time 
domain divided at this time of the student audio data D37 to the class classification section 34 
as polar class data D31 of the student audio data D37. 

[0041] Moreover, by dividing into the same time domain as the case of the polar distinction 
section 31, the cases, for example, six samples, of the gestalt of this operation, the student 
audio data D37 supplied from the student signal generation filter 37, the class classification 
section extract section 32 extracts the audio data point D32 which is going to carry out a class 
classification, and supplies this to the class classification section 34. 

[0042] The class classification section 34 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the audio data point D32 concerned, and generates a compression data pattern 
about the audio data point D32 started in the class classification extract section 32. It has the 
circuit section and the class code generating circuit section which generates the class code to 
which the audio data point D32 belongs. 

[0043] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the audio data point D32. Since this 
ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0044] When it is going to carry out the class classification of the six 8-bit data on an audio 
wave (audio data point), it must classify into a huge number 248 of classes, and, specifically, the 
burden on a circuit increases. So, in the class classification section 14 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six audio data points, six audio data points can be expressed with 6 bits, and it can 
classify into 26 = 64 class. 

[0045] Here, the ADRC circuit section sets [ the dynamic range of an audio wave in the started 
field ] a quantization code to Q for this [ DR and / bit rate ], setting the data level of m and 
each audio data point as L, and quantizes by dividing equally by the bit length which had between 
the maximum MAX in a field, and the minimum values MIN specified by the same operation as 
above-mentioned (1) type. In this way, supposing six data points on an audio wave consist of 8 
bits (m= 8), for example, respectively, as for these, each will be compressed into 2 bits in the 
ADRC circuit section. 

[0046] Thus, if the audio data point normalized and compressed with the dynamic range of an 
audio wave is set to qn (n=1-6), respectively The class code generating circuit section prepared 
in the class classification section 34 Based on the compressed audio data point qn, by 
performing the same operation as above-mentioned (2) types Class code class which shows the 
class to which the block (q1 -q6) belongs It computes. The computed class code class 
concerned After unifying the polar class (CLASS0, CLASS1, CLASS2, or CLASS3) computed by 
the polar distinction section 31, The class code concerned which it comes to unify The class 
code data D34 showing class' are supplied to the prediction coefficient calculation section 36. 
Incidentally it is the audio data point qn into which n was compressed in (2) types. A number is 
expressed and, in the case of the gestalt of this operation, it is n= 6, and P expresses bit 
assignment and, in the case of the gestalt of this operation, is P= 2. 

[0047] Thus, the class classification section 34 generates the class code data D34, and supplies 
this to the prediction coefficient calculation section 36. Moreover, the audio data point D33 (x1, 
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x2 f xn) of the time-axis field corresponding to the class code data D34 is started and supplied 

to the prediction coefficient calculation section 36 in the prediction operation part extract 
section 33. 

[0048] class code class' to which the prediction coefficient calculation section 36 was supplied 
from the class classification section 34, and each class code class every — a normal equation is 
stood using the started audio data point D33 and the teacher audio data D30 of the quality of 
loud sound supplied from the input edge TIN. 

[0049] namely, the level of n sample of the student audio data D37 — respectively — x1, x2 

xn ****** the quantization data of the result of having been alike, respectively and having 
performed p-bit ADRC — q1, ... qn ** — it carries out. At this time, class code class' of this 

field is defined like above-mentioned (2) types. And they are x1, x2 , xn about the level of the 

student audio data D37 as mentioned above, respectively. When it carries out and level of the 
teacher audio data D30 of the quality of loud sound is set to y, they are a prediction coefficient 
w1, and w2, ... wn for every class code. The linearity presumption type of n tap to depend is set 
up. It is this A degree type and [0050] 
[Equation 4] 

y=Wi xi + w a x 2 + + w n x n (4) 

[0051] It carries out. Before study, it is wn. It is an undetermined coefficient. 

[0052] In the study circuit 30, it learns to two or more audio data for every class code. When a 

data measurement size is M, above-mentioned (4) types are followed, and it is a degree type and 

[0053]. 

[Equation 5] 

Yk = Wl Xfcl+W8 X k2 + Wn x kn (5) 

[0054] It ******. however, k= — 1, 2, and .... it is M. 

[0055] In M>n, they are a prediction coefficient w1 and ....wn. Since it is not decided uniquely, it 
is the element of the error vector e A degree type and [0056] 
[Equation 6] 

e_ = y_ — Iwi Xki+Wa Xka + Wn Xk„l (6) 

[0057] It is defined as alike (however, k= 1 , 2 , M), and is a degree type and [0058]. 

[Equation 7] 

e 2 = X e\ (7) 

k- 0 

[0059] It asks for the prediction coefficient made into min. It is a solution method by the so- 
called least square method. 

[0060] wn according to (7) types here It asks for a partial differential coefficient. In this case, a 
degree type, [0061] 
[Equation 8] 

3 e 2 m f3e k ^ m 

= 2 e h = E 2Xhi - e k 

9w i k ~° 1 9w i J *-° 



= S 2x»,«e k (i = 1, 2- n) (8) 

[0062] What is necessary is just to calculate each wn (n=1-6) so that it may be made "0/ 
[0063] And a degree type, [0064] 
[Equation 9] 

Xi,- xpi • x Pi (9) 

p -o 
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[0065] 

[Equation 10] 

Yi = Z xu • y» (10) 

& - 0 

[0066] ** — like — Xij and Yi if a definition is given — (8) types — a matrix — using — a 
degree type and [0067] 
"Equation 11] 



X 1 1 


X 1 2 * 


x,„ 




W l 




Y, 


X 2 I 


X 2 2 


X Z n 




w 2 




Y* 


X m l 


Xm2 


X mn 




W n 




Y„ 



Cll) 



[0068] It is expressed by carrying out. 

[0069] Generally this equation is called the normal equation. In addition, it is n= 6 here. 
[0070] the normal equation having shown the prediction coefficient calculation section 36 at 
above-mentioned (11) ceremony at each class code class ' after the input of all the data for 
study (the teacher audio data D30, class code class \ audio data point D33) was completed — 
standing — this normal equation — sweeping out — general matrix solution methods, such as 
law, — using — every — Wn ******** — jt solves and a prediction coefficient is computed for 
every class code. The prediction coefficient calculation section 36 writes each computed 
prediction coefficient (D36) in the prediction coefficient memory 15. 

[0071] As a result of performing such study, in the prediction coefficient memory 15, they are 
the quantization data q1, q6. The prediction coefficient for presuming the audio data y of the 
quality of loud sound is stored for every class code for every pattern specified. This prediction 
coefficient memory 15 is used in the audio signal processor 10 mentioned above about drawing 
1 . By this processing, study of the prediction coefficient for creating the audio data of the 
quality of loud sound from the usual audio data according to a linearity presumption type is 
completed. 

[0072] Thus, the study circuit 30 can generate the prediction coefficient for the interpolation 
processing in the audio signal processor 10 in consideration of extent which performs 
interpolation processing in the audio signal processor 10 by performing infanticide processing of 
the teacher audio data of the quality of loud sound with the student signal generation filter 37. 
[0073] The audio signal processor 10 is the class code of the audio wave itself by normalizing 
[ in / on the above configuration and / ADRC processing of the class classification section 14 ] 
an audio wave with the dynamic range, class is obtained. In this case, in the large amplitude 
section near the zero level of an audio wave, if a class classification is performed by the result 
which phonemes differ in many cases and was only normalized with the dynamic range, even if it 
is a different phoneme from the first, it may be regarded as the same class. Therefore, at the 
class classification section 14, it is the class code of the audio wave itself. Polar class of an 
audio wave [ class ] CLASS is unified and it is a class code. Class code obtained from the audio 
wave itself by computing class' and using for a prediction operation by making this into a class 
classification result Even when class becomes the same class, according to the polar class of an 
audio wave, a class classification can be carried out certainly. 

[0074] for example, polar class CLASS0 — or — when it is CLASS3, all the values of the audio 
data point by which this was started are forward or negative — namely, it is the wave part of the 
large amplitude comparatively — expressing — **** — moreover, polar class CLASS1 — or — 
when it is CLASS2, this is a wave in which the started audio wave contains the zero cross 
section, forward, or negative — That is, it expresses that it is a wave part near the zero level 
comparatively, and the class classification section 14 is the class code of the audio data point 
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itself about this polar class. By unifying to class and performing a class classification A different 
phoneme can be classified as a different class code. 

[0075] According to the above configuration, the input audio data D10 are convertible for the 
audio data D16 of the quality of loud sound much more by carrying out the class classification of 
the input audio data D10 using the polar class of the input audio data D10, and having been made 
to carry out a prediction operation using the prediction coefficient based on the result 
concerned by which the class classification was carried out. 

[0076] In addition, although the case where the input audio data D10 and D37 were always cut 
down for every fixed range by the class classification section extract sections 12 and 32 and the 
prediction operation part extract sections 13 and 33 was described in the audio signal processor 
10 and study equipment 30 in the gestalt of above-mentioned operation As this invention is 
shown in drawing 6 and drawing 7 which attach and show the same sign to a corresponding point 
not only with this but drawing 1 and drawing 5 It is based on the polar class computed in the 
polar distinction sections 11 and 31. The extract control signals CONT11 and CONT31 
Adjustable class classification section extract section 12 f , You may make it control the logging 
range of the input audio data D10 and D37 (tap) by supplying adjustable prediction operation part 
extract section 13' and adjustable class classification section extract section 32', and adjustable 
prediction operation part extract section 33'. 

[0077] in this case, the polar distinction sections 1 1 and 31 — polar class CLASS0, CLASS1, 
and CLASS2 — and — Only as for the straight polarity by lengthening the logging length of a tap 
too much, by starting based on the frequency of CLASS3 and controlling the range (logging 
length of a tap), only negative polarity can prevent the fall of the classification frequency to 
(CLASS3) (CLASS0). 

[0078] In this case, what is necessary is just to make it insert the processing step SP 21 which 
controls the tap extract field in adjustable class classification section extract section 12', 32' 
and adjustable prediction operation part extract section 13\ and 33' based on the distinguished 
polarity concerned, next the transform-processing procedure of audio data is the step SP 1 2 
which distinguishes the polarity of an audio wave, as shown in drawing 8 which attaches and 
shows the same sign to a corresponding point with drawing 4 . 

[0079] moreover, the gestalt of above-mentioned operation — setting — as a polar class — four 
polar classes CLASS0, CLASS 1, and CLASS2 — and — Although the case where CLASS3 was 
formed was described, you may make it classify this invention into three polar classes of a 
forward field, and a negative field and the field containing a zero cross altogether not only in this 
but altogether. 

[0080] moreover, the result of in short having learned this invention not only in this although the 
case where the technique by linearity primary was used as a prediction method was described in 
the gestalt of above-mentioned operation — using — it makes — ****ing — for example, — 
many — various prediction methods, such as technique by degree function, are applicable. 
[0081] moreover — although the case where ADRC generated a compression data pattern in the 
class classification section 14 was described in the gestalt of above-mentioned operation — this 
invention — not only this but reversible coding (DPCM:Differrential Pulse Code Modulation) Or 
vector quantization (VQrVector Quantize) etc. — you may make it use a compression means 
[0082] Moreover, in the gestalt of above-mentioned operation, although the case where a 
predetermined measurement size was thinned out from the teacher audio data D30 in the 
student signal generation filter 37 of the study circuit 30 was described, this invention can apply 
other various approaches, such as reducing not only this but the number of bits. 
[0083] 

[Effect of the Invention] According to this invention, conversion which was adapted for the 
description of a digital audio signal much more can be performed as mentioned above by 
classifying the class of a digital audio signal based on the polarity of a digital audio signal, and 
having changed the digital audio signal by the prediction method corresponding to the classified 
class concerned. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the digital-signal-processing 
equipment by this invention. 

[Drawing 2] It is the signal waveform diagram with which explanation of polar distinction is 
presented. 

[Drawing 3] It is the block diagram showing the configuration of an audio signal processor. 
[Drawing 4] It is the flow chart which shows an audio signal transform-processing procedure. 
[Drawing 5] It is the block diagram showing the configuration of the study equipment by this 
invention. 

[Drawing 6] It is the block diagram showing the gestalt of other operations of digital-signal- 
processing equipment. 

[Drawing 7] It is the block diagram showing the gestalt of other operations of study equipment. 
[Drawing 8] It is the flow chart which shows the audio signal transform-processing procedure by 
the gestalt of other operations. 
[Description of Notations] 

10 [ „ A prediction coefficient memory, 16 / .. Prediction operation part, 36 / .. The prediction 
coefficient calculation section, 37 / .. Student signal generation filter. ] .... 1 1 An audio signal 
processor, 31 ..14 The polar distinction section, 34 The class classification section, 15 
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